: Simulated osmotic pressure of a 2 m CaAc 2 solution (red marks) as a function of the correction to the LJ σ parameter describing the interactions between oxygen atoms of Ca 2+ (H 2 O) 7 and oxygen atoms of Ac − for CHARMM (A) and AMBER (B) models of Ac − . Error bars indicate the standard deviation of 1 ns block averages of osmotic pressure. In both panels, the black dashed lines depict the experimental osmotic pressure of the 2 m CaAc 2 solution at room temperature. The simulated values are shown as red symbols. "Standard" data points indicate the osmotic pressure values obtained using the standard variants of the force fields. All other data points derived from the simulations performed using our Ca 2+ (H 2 O) 7 model and differ from one another by the value of the correction to the LJ σ parameter describing the interactions between oxygen atoms of Ca 2+ (H 2 O) 7 and Cl − ; the correction value is listed near each data point. Error bars indicate the standard deviation of 1 ns block averages of osmotic pressure. In both panels, the black line depicts the experimental osmotic pressure of a CaCl 2 solution at room temperature. The simulations were performed using either the combination of the CHARMM force field with our Ca 2+ (H 2 O) 7 model of hydrated Ca 2+ ions (orange trace) or just the standard parameterization of the CHARMM force field (blue trace). A calcium ion was counted as bound to DNA if it was located within 0.3 nm of a phosphate oxygen atom of the DNA backbone. During the equilibration simulation employing the standard Ca 2+ model, the bulk concentration of Ca 2+ ions was maintained at 65 mM by adding additional Ca 2+ and Cl − ions to the system, compensating for permanent binding of Ca 2+ to DNA. No calcium ions bind to DNA in the equilibration simulation performed using our improved model of calcium ions.
